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IntroductlQfi 

One problem often encountered in the taach- 
■jjig.of Earth Science is^^^ shortage of labora- 
tory activities that can oe used to illustrate im- 
portant concepts in a clear,' rtieaningfui and 
^relevant ' manner. It is. the intent of this 
pamphlet to provide sucli activities fpr Mete- 
/orology, 

^Activities have been gathered from many 
diverse f6urces, modified, and adapted to a 
"consistent outline form. The materials ^nd 
equipment used have intentionally been held to 
a minimum and are easily obtainable. The use, 
of difficult terminology, likewise, has-been 
held to a minimum. 

Although these activities have been written 
for, and have for the mo^t t^aYt been tested by, • 
junioE high school students, they are ap- 
propriate for use by older studentis as well. 

We hope theste acjtivities will aid teachers or 
others who may wish to try them. Comment^ 
pursuant to the subsequent revision and rm- 
provement of ^this pamphlet will be apprfCt^ 
ated by the.authors. ; ; ' 

Donald N. Nimmer 
. Richard L. Sagness 
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U S OEPARTMENT^Of HEALTH^ 
EDUCATtOt< A WCLTAHt 

NATIONAL IWSTITUTC or 

^ ^ EDUCATION 

THiS DOCUMt.WT. MAS 9?^^ ftfiPRO- 
Due to fcX^ACTLY AS RECE»VFD F POM 
THE PEHSO^y Cl« OWOAN»ZAT<OM ORIGlN- 
ATiNCfiT POhsiT ^ 0>- Vlif W OR OPJN'ONS 
STATTD DO NOT NECE^S^ArilY »E:P»E- 
SE, N f OS ^ IC t AL NA T tONAt INST i TU T6" Of' 
' * . ^ , fc DURATION POSIT iQM OK POUCV t 

Making a Thermjimiter . 

Ititroduction \ - * 

All thermometers work on^the basis that , 
things expand when warmed and contract ' 
when cooled. This activity shows several * 
different thermometers that can easily be m&de 
with vpry little equipment. ^ , / 

Part A 

Water Tj^ermom^ter^ 

' - - . . - * 

Materials ' - : 

-Flask n • 

1-hole rubber stopper [to fit the flask) 
6 inch glass tubing (to fit the stopper) . 
Fqod colociog . v ; , 

Water V . ' ^ 

Thermometer ; y/ ^ 

Procedure i 

1. Fill the flask with water. 

2. Add food coloring to m^ke the water easier; /^"^ ^ 
to see. . ^ - 

3. Using liqui4 soap* or petroleum jelly as. a 
lubricant, fit the glass tubing into the rubber 
stopper so it barely extends bdyond the 
stopper bottom; • . 

4. Rut the stopper into the flask neck as shown 
in Figure 1. 

5. Expose this l^omemade thermometer to dif- 
ferent temperature's. Mark the water level 
for eadh of these temperatures and label the* 
marks in degrees. , 

QuBstions • 

4. Does the water levelin the glass tube change^ 
when the "thermometer" is. exposed io^if- 
ferent temperature^?- Explain why. . 

2. Why should alcohof or mercury be used in- 
stead of water if this thermomet&r is to be 
used to measure teiuperatures lower than 0 
degrees Celcius? * , 
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GLASS TUBING 




—- ONE - HQLtSTOPFER 



i -CoitORED WATER 



^^^^^^ fll^^ 

FIGURE i: WATER THERMOMETER 



Parts ; 

Balloon Thermometer^ ^ ' * 

Materials . 'r ' 

.Pop Bottle {or Flask) / . ' 

•Balloon • ^ ■ ^ 

^ir Stretch the mouth of the balloon over the 
bottle opening'. ;/ 

2. Set the "balloon th'ermometer** in a pan of 
hot water. Notice! what happens to the 
balloon. , I ; * - x 

3. Set the "'baliooHi therpaometer" in a 
refrigfer^tor or, a pan of ice. Notice what 
happens to the balloon. ' 



Questions 

1, How ^id the balloen ^ shape of the wsxm' 
"ballo^ thermometer" compare to that of 
fhe C0an>bailoon thermometer'*? 

£ Explain why the balloon changed, shape 
when the "ballOon tlj^rmojneter** was expos- 
ed to different temperatures. 

Parte I 
Wire Thermomfeter^ 

Materials 

30 inches of fiple wire ' 
2 ring stands 
1 meter stick 
1 small weight 
Candle 



Procedure 

1. Place two ring stands,about 24 inches apart, 

2. Attfteh aft end of the wire to the top of each 
ring stand. . 

3. Suspend a small weight, from the >y ire's 
howest point. \ ' • /. 
Measure Ihg distancqjrom the table tp tlte 
weight. Record this distance in the data sec- 
tion. . ^ 
Heat the wire with a candle. 
Measure the distance from the table to the 
Weight, Record this distance in the data, 
section* . " < i " 



4. 



5. 
6. 



Data " 

1. DistancjB from the table to the weight when 
the wire was at rooni temperatufe:^ 

2. Distance from the table to the weight when 
the wire 'was hot: ^ ■ . , , / 

i 

JQuestioos * 

1. Did the distarice ffom the weight to the table ' 
■top change* as the wire temperature 
changed? Explain why. ' 

2. Explain how a scale can be constructed so 
,this "wire thermometer" cgin^show^a wide 

range of temperatures. % 



Air Occupies Space 
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Introductio|i , ' 

If we hold our hands but in front of us and 
^ring them together •quickly, it's hard to be- 
.ligve that air oceupies space. After ^1, we 
think; if air does take up spac^. tve shouldn't be 
able to bring our hands tog|ether at all. This ex- 
ercise shows two methods of provingJhat air 
does actually occupy space. . . ■ 

Part A 

Beaker and WnteF'Method^ 

Ma,terials ^ 

Beaker (a drinking glass will do) " 
1 piece, of "note paper-/* ' ' 
, Sink, bucket, or aquasluin of water ' : ' 

. Pcopedure ' s^ '. * » 

1. Gruihnble the piece o^ note paper and stuff it. 
into the bottom one-fourth of the beaker. 

2. Turn>tjie'beake/*upside dowrj and iirimerse it. ' 
iji the Dijck'et of water. ' . 

•,Data ■ ■ / , _ ' ' ^ j;"^'' ■ ' 

1. Make a drawing showing the pasiiioHsj&f 
the following: water level^in'the bucket, 
water'ievel in the beaker, the note paper; and 
the beaker. \ 

Questipns 

.% Why dpesn't th^. water fill the beaker? * 

2. Why does a little water enter t^e beaker?-'^ 



•PartB: * 

) Ailr Takes Up Space* 

Materials 

2-'hoie stopper (to fit flaskj^ * 
Funnel. (to fit stopper) \ * * 
Bent {45^] glass tubing {to fit stopper) . 
/ Beakier ^ * , ' * 

Water 

. Procedure \ ' 

i. Using liquid soap as a lubricant, insert the 
gkss tubing and funnel into the .stopper. 
. 2. Insert ;the stopper into the flask. 
The apparatus should look like Figure 2, * 



Air Has Weigiit 



. &£NT GLASS TUBING 




^ fUmEL 



TWO ^ HOLE STOPPER 



A 



. .li-^-^-^LASK 



FIGURE 2: AIR OCCUPfES SRACE 



3> place 9 finger tightly over th^e opening of the 
glas^ tubing; Pour vyater /rorhjthe beaker 
into the funnel 
4, Now, remove your finger from the glass 
tubing and pour water into the funnel. 

f Data and Questions 

1. What happened to the water in the funnel 
when you had your finger"over the glass 
tubing ffpening? ' ' - ^ 

' Explaip why. ^ 
. 2. What happened when you removed your 

• firijger frbm the glass tubing opening? 
Think carefully and explain why. 



Introduction 

If we place our hand in a horizontal position 
andlift upwaf d, we find it very hard to believe 
that the air above our hand weighs anything at 
ail. This exercise shows two siippie methods 
of jjroying that air does indeed have weight. 

Part A: • 
BasketbaU Method \ ^ 

MaterijBis , • s 

Basketball {any inflatable b$ll will work] 
Air pump 

Balance • > 

Procedure -» . 

1. Weigh the deflated basketball on the 
' balance. Record its weigh't in the Data sec- 

tion. ? 

2. Inflate the basketball using the air pump> 

3. Weigh the. inflated basketball on the bal- 
ance. Record its weight tn the I>ata section. 

4. Find the weight of the air inside the basket- 
ball. (This may be done by subtracting the 
weight of the deflated basketball from the 
weight of the inflated basketball.) 

Data • 

1. Weight of the deflated basketball: - — : — _ 
g. Weig'ht of the inflated basketball: _ — ■. — l.' 
"3. Weight of the air inside the basketball: — «. 



Part B 

Balloon Method^ 

Materials 

"2 equal-sized balloon&^ - . ■ . 

j2 equal-sized strings'about 6 to S intches Idng. 

Ring, stand and ring - 

Dowel rod (about. X 18") ■ 

Procedure 

1, Tie a string around each end of the dowel 

r-od: 

2::Ti^ a balloob fr9m each string and balance, 
vthe dowel rod on^the shaft just behind th^ 
Iring of the ring stand. Mark the>dbwrs bal*f 
ance point witK a pencil. 
3.. Remove one balloon, inflate it, anc^ tie it 

back in place on the dowei rqd. 
4. Place the dowel rod bacjc on the ring stand in 
its ori^i^ial balancin^position. 

Data ^ 

, {i What did you observe about the balance of 
'Vthe dowel afteV on^balloon was inflated? 
Explain why. ^ , » 

2, Draw a picture showing the position of the 
balloons, ring stand, 'and*dowei rcai after the 
balloon was inflated. • _ V* 



Parometers 
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Introductioa^ ^ 

Barometers are instruments used to ipeasure 
air pressure — that is, the Vv&ight of the air 
above us pushing downward. ^ ^ ; 

' ' ' ' ■ . \ 

Materials V 

Wide Mouth Bottle (A "junior" s'^e baby food 

jar works well.) \ 

Good Quality Balloon % 
Rubberband " 

Drinking Straw A "% 

Cardboard . . 

Glue • • ■ ' |- 
Accurate Barometer 

Procedutt* \ 

1. Assemble the Bottle Barometer as shovyn in 
Figure 3. . . 



\ 




' 1. The key to the construction and working of 
'' this barcntieter is that the ballo.on be of 
heavy strong rubber and that an air tighf 
seal he made when it is firmly stretched over 
and attached to the bottle. 
2, Se^veral times ea'^h day.mark {he position of 
the drinking stxaw on the cardboard s.caje. 
Beside the mark, write the air pressure as 
determined by an accurate barometer. After 
about a week, yOu should have a large de- 

f tailed set of &ir pret^jiire readings. 

Questions * ^ * 

' 1; Explain why the'drinking sti:^iw's positiq'n 
^changed^bver the week's time. 
20Why would thi^. barometer not workjf it 
had a hole in the ballobn qr if the rubt^er- 
^ 'band seal wasn't air tight?-^ r 



Solid Particles in the Air^ 

^ I ... 

Introduction 

Our atmosphere contains many solid parti- 
cles that are very small Although we cannot 
usually see these particles, they do exist. Un^ 
fortunately, when we are in areas with many of 
these particles, we breathe them into our 
bodies and oilr lungs becpme congested. Some 
scientists feel that the more of these solid par- i 
'ticles our lungs contain, the more lung dis- 
eases we can incur. 

d ■ .:, , ■ 

Materials 

Petri dishes ' 

Colorless gelatin (Petroleum jelly vvTll also- 
work) 

Microscope . 

Procedure , » 

1. Prepare a box of colorless gelatin according 
to the instructions on its container. Poiir a 
-thin layer into each petri dish, and allow the 

1 gelatin **set'* in a cleah, dust free place, 

2. Place the petri dishes in different arfras in 
the commuhity—ie.. outside a sd^iool, down- 
town, residential area, factory area^ near a 
gravel road, etc. 

3. Aboat two br-three days later, collect the' 
petri dishes. Make sure they are properly 

, labeled with their locations. ' 

4. Examine . the p^tri dishes under a 
microscope. ' » . ^ 

Data 

Rank order the petri dishes from the One with 
the most solid particles to the one with the 
least . Draw and describe' some of the particles 
you see in the j|etri dishes. 

Question^ / ^ 

1., Which area had the ipost solid particles? 
Why do you think that is true? 
What do you think caused all -of these 
particles? . 

2. Which locality- had the fewest solid 
particjes? f 

Why do you think that is true? 

3, Do^you think th^ particles you viewed under 
the microscppe are small enoii'^h to actually 
be brfeathed into our lung3? . ^ / 

4/In a Health or Biology' ik>ok, read hovv^ujf; 
body attempts to filter out sofid particles 
from the ,air we breathe; Briefly describe 
hoW'this is done. ' ; 

5. Alsd, using the information gained fron^^^a^^' 
Health or Biology book^ tell what effect 
these solid^articles havp on our body. * 
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Evaporation of Water From Your 
Body? 

Iritroducticii 

Water enters the atmosphere by. evapor- 
ation from maiTy earth surfaces. However, we 
often overlook that our bodies give off mois- 
ture—even when at rest — that will eventually 
add to the total amount of water in the air. 

Materials ^ 

Plastic Bag 
Rybberband 

Procedure ' 

1. place your left hand in a plastic bag and put 
a. rubber band clroundf it at your wrist. 

2. ^ecojjd observations Sbout your left and 
riglit hands for a 15 minute period on the 
data chart below. ' 

;L6ft Hand Right Hand 

ObserV. Observ. 



Data 



Minutes 
**Passed 



3 minutes 


• 


m 


6 minutes 


' ■ * ■ — -n 




9 minutes 




^. *• ■ ' 
t 


12 minutes 






15 minutes 
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Questions * 

1, Is there moisture on both ^iarids? If one hand 
is dry, explain what happened its 
'moisture. 

2, Wha| is happening to the humidity of the air 
inside the plastic bag? Where is this water 

^--Ntroming from? 

3. K^me other ways, our body gives o£f 
' moisture besides through its skin. 

4. Design an experiment to show the total 
• amount of water given off by our bodies in a 

- 24 hour period, 

■ 5. Based upon what you saw ifJ thi^' activity, do 
you think the amount of water given off by. 
all living things conttibutes much moisture 
toiifche atrnosphere? ^ 



The Speed of Evaporation 

Introduction 

The speed with which water evaporates is 
affected by many factors. Three of these, sur- 
face area/wind'/and heat, are Investigated iff 
this three part activity. 

The Effect of Surface Area on 
Evap6ratiQn^° , 

Materials * ' 

Two 1" X 6" pieces of filter paper or blotter 
Tftread ' 
Beaker of water 
Rjn^, stand and Ranj^ 

Dowel rod {about V4" X 18"] " r . . \ 

Procedure ^ 

1. Punch a small hole naar one end of each 
piece of filter paper, 

■2. Tie a strip of filter paper to each end of the 
dowel rod. 

3. Fpld one strip four times so it is much, 
smaller than* the other. ^ -n 

4. Wet the filter papers in the . beaker of water, 

5. When th^ excess \yat«r falls off the .filter 
paper, balance the dowel r»d on the shaft 
just bc?hind the ring of the ring stand. • 

Questions ^ 

1... Which strip,vt)f blotter has a larger surface 
*'areat ' ' ' • ' 

2. After a short tipie, the strips of blotter are no 
longer bakinced. Explain why. 

3. ^ From which strip of blotter has more water. 

evaporated?'Explaij] why, \ 

Part B: * 
The Effect of V^nd on Evaporation" 

Materials , ^ 

Two 1" X 6" pieces of blotter or filter paper 
Thread ^ ^ 
Beakfer of VVater \ 
Ringjstand and ^'ing ^ 
Dpwel rod [about V4" x 18") 

Procedure 

,1. Punch a small hole near oae end of' each 
piece of filter paper, ^ 

2. Tie a strip of filter paper tci each end of the 
. dfiwel rod. 

3. Wet the filter paper'fe in the beaker of water, 

4. When the excess^ water falls off the filter 
/■ papers, balance tKfe dpwel red on the shaft 

iust behind the ring of the rin^g-^and.^ ' 

5. Fan one pape;: strip vigorously with a a note- 
book (shield the other pne from the draft). 

6 



Questions 

t. What happened to the balance of the twq 
strips after five minutes of fanning? 

2. Which strip lost more water through 
evaporation? 

Explain -vdiy. 



Part C: ^ 

The Effect of Air Temperature on 

Evaporatiott^^^ 

Materials * * 

Jwo 1" X &' strips of blotter or filter paper. 
Thread 

Beaker of water 
Ring stand arid Ring 
Dowel rod (abcJut V^" x 18'^ ^ 
Electric light 

) ^ 

PFOcedure 

r, Punch' a small hole uear one end of each 
piece of filter paper, 

2. Tie 'a strip of filter paper to each end of the 
dowel rod. - 

3. Wet the filter papers in the beaker of water. , 

4. Wiien* the excess water falls dff the filter, 
paptrs, balance the dowel rod oathe shaft 
just^behiad the rin^ of thp ring stand. 

5. Heat one of the stnps with^an electric light , 
" placed thtee inch%$ away. / . * ! ■ :^ 



Relative Humidify 



Introduction 

Relative humidity is the ratio between the 
amount of wat^ vapor actually in the air and 
the amount the "air could hold at that tem- 
perature. This activity shows three different 
ways in which the relative humidity, can be 
measured. •Part A: Paper Hygrometer, shows a 
very simple instrument of limited accuracy. 
Part E illustrates the most accurate type of, 
hygrometer: the' Wet-bulb and Dry-bulb Ther- 
mometer. Part C shows thefea^iest hygrometer 
to read, but, again, its a^cufSiry is somewhat 
limited at times. 



Part A: 

Paper Hygrometer 

■ , \ ■ . ■ ' ■ ■ 

Inlroductioii 

-^Gobalt chloride is a substance which changes 
color in the presence of water. Th^ following 
equation show^ what happens' when water is 
added to pobalt chloride: . 



Hydrated 
4 Water Cobalt Chloride 
+ H2O CoCisJHgSt^ 
(Pink) • 




Questions 

1. What happened to the balance of the two < 
strips after five or ten minutes of exposure ^ 
to the heat of the electric.light? 

2. Which strip lost more water thr^ough 
evaporation? * ' r ^ 
Explain why, * 



Cobalt Chloride 
C0CI2 
. CBlue£^ 

' If ^rki air betonifcs drier, watei\1eaves the c6faalt 
tehloride aiid the paper turnsirom pink back to 
blue. Therefore, the pinker the cobalt chloride 

; gets, the more water tliere is in the air. The 
.,bhjer it ^ets* the less water there is in the air. 

' ■ * , ' ' ' , ' 

^ Materials ^ 

Cobalt Chloride solution n ^ \ 

Filter paper strip " . 

Procedure and Questions 

; 1, Soak a strip of filter p^per in the cobalt 
chloride solution. ^ ^ \ 

2. Let it dry completely. 

, Did the paper change color as it dried? 
From what polor to what color? \ 

3. Place a drop of wat*r on the dry strip. . 
What happened to the color of the paper? 

4. At home, try the following: , 

^ a. Hang tJhe cobalt chloride strip abbv* tKe 
sink while you are* doing^ the slipper 
- dishes- . 

b- Hang it in the bathroom while you take a 

, shower. ^ 
c. Explain wha4 happens* to the strip and 
why^ . 



Part B: . 
Wet-Bulb ami Dry-Bulb 
Thermometer 

Introduction 

" The Wet-bulb and Dry-bulb/Thermometer is 
the most accurate instrument to use in mea- 
suring humidity. This instrument is m^de of 
two thermometers. One thermometer has a wet 
cloth around its bulb. The drier the air the more 
water that will evaporate from the cloth and 
the lower the wet-bulb temperature will 
become,' The difference in temperature be- 
tween * the Dsy-bulb and Wet-bulb thermos- 
meters, alon^ with the Dry^^bulb temperature, 
is used in finding the relative humidity on a 
Relative Humi(;iity Chart. 



Materials / v 

Two Thermometers ' ■ 

Cbth {V\x works best> 

String 

Water . ♦ . 

Relative Humidity Chart 4 

Prac'edui;e ' . ^ • • ^ 

1; Wrap a small piece of cloth once around the 
bulb of* one thermomet&r am^ tie it in place 
with a string. ^ 
[old both thermometers so they hang a few 
i|iches apart (aboiit 3 to 5 inches). 
Dip the cloth in water. 

4, Fan the thermometer vigorously with a 
'notebook ''for at least five miputes/ 

5, Record the tem|)eratures froip both'tlier- 
mometers in the Da*a section. 

6, Find the differeHce between the two 
re'adings. : , * . ^ 

7, ^Use the Relative Humidity Chatt to fihdihe 

relative humidity, * ^ 




Data 

Dry-bulb temperature: 

Wet-bulb temperature: 

Difference: ! ^ 

Relative Humidity: ^ ; 



, ■ ' if" ■ 



Relative Humidity in Per Cent " * ^ 

Oi^renciis in degrees {F^) 

between ^vet-bulb and dry-bulb tem||eratures 
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P^rt'C: V 
H^ir Hygrometer^* 

Introduction > > 

Of all the hygrometers, the hair hygrometer 
is the is the easiest to read. The percent relative"^ 
humidity can easily be read directly from a 
numbered scale. 

Materials « 

Two iCT pfece^of hMn (Dry, non-oily, blond 

hair works best.} 

Strong soap solution • ^ 

Two straight pins 

,One piece of cardboard 8*' x 10" to serve as a 
backing ^ ' ' 

One piece of tagboard . I'' x 6" to serve as^ a 
pointer . ' 
Glue 
Mark^» 

Smal][ weight {ie- paper clip) 

Procedure ^ 

1. Remove 'any grease on ihe hair by washing' 
in a strong soap solution. 

Allow tlJe hair to dry after a through rinsing. 

2. Assemble the hair hygrometer as shewn in 
Figiire 4. ^ / 
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A relative humidity scale cfin be produced 
for this hygrometer by marking the pointer 
positions from time to time and labeliftg 
these marks with actual relative humidity 
readings taken at ihe same time with a wet- 
bulb and dry-bulb thermometer. 
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The Reiatiojistiip Between 
Temperature and Humidity 



injtrodiictidn 

Relative Humidity is defined as the fatio 
between th^ anyount of water actually in the ^ir 
and the amount the air could hold at .that 
temperature. Therefore, temperature and rela- 
tive humidity mu^t be cfescly related. This ac* 
tivity attempts to. show. this actual relation- 
ship in graphic terms. / ^ 

Materials ? 

A*iist of the hourly relative humidity and 
temperatures readings reported by a local 
weather stStion.or newspaper. ^ 

jProcedure . * 

IV Obtain a list of times, temperatures, and 
•relative humidities for, a 24-hour period 
. from a local weather station or newspaper. 

2. Produce a graph plotting t^mperatiites 
.(vertical axis) with time of day {horizontal 
axis). > ■ 

3. Produce a graph plotting relative humidity 
{vertical axis] witb time of day (horizontal 
axis), V . ^ r ■ 

Question^ \ * ■ 

l^How doea the shape* qf the. temperature 

curve compare with that tif the relative 

Kumidity? ' , 
2..From the graphs, it appears that as^the 

temperature increased during the day, the 

humidity - ... .. . 

Conversely, as it got cooler, the humidity 



Explain what the relationship bet weep 
temperature and relative humidity really is 
ami why the relationship found in Question 
2 happened, c 



Finding ttie Dew Poinl'\ 



Introduction ( 

. The Dew Point is the' ternperature to which 
air must be coaled before Jhe wafer vapor it 

• contains will conden&e. To measure' the dew 
point we^nust cool the air until its water vapuf 
condenses. This is done by filli^ig a shiny metal 
can .i^yith a cold jce slush which will cool the air 

7surrolmdingr44r-?%« temperature at which the 
water^vapor begins to condense on the can is 
the Dew Point Tempei^^ture. 
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Materials 

Thern)om6ter 

Shiny metal can . ' > \ 

Crushed ice 

Water ^ ^ - 

^ablespoon of salt , * . 

P^oc^ura' ... 

1. Fill a small shiny tin can with a slush made 
of .crushed ice, salt , and water. 

2. Piac6 a thermometer in (ientacjt' with the 
outside of the can. 

3. Record the temperature immeciiately when 
small droplets of water fii;^t appear on the 
QUtside of the can. 

Data 

Dew Point Temperature': 



Questions 

1. If th^e dew point temperature is O^C. o_ 
' i^bove, what is the condensed water vapoip 

called? 

^ What is it made of? ^ 

2. If the dew^ point temperati^e is below O^C, 
what is the condensed water vapor called? 
What is it made of? . , i: 

3. Which kind of air will have to be cooled more 
to reach its dev^ point: Dry Air pr Humid 
Air? 

* Explain why. 



Temperatures of Different Earti] 
Surfaces 



Introduction ' , ^ , 

' Different types of ^arth surfaces absorb 
differing amounts^ of -the sun's energy. TKe 
more of the*sun's energy a surface absorbs, the 
hotter it becomes. This calsses different earth: 
surfaces tp be heated to varying degrees' {This 
activity should be done on a calm ^unny day.j 

Materials ' 

Five' |5) thermometers ' ' / ^ 



prbcedure * ^ ' 

1. On a sunny day, mfwsure the temperature of 
the following eartn surfjpcas: graSs, bare 
ground, concrete, blacktop, and water 
'(snow may -be used in fhe winter). 
Let the thermometers sit in their positions 
^ aboutMliree or four minutes befofe taking 
th^iir readings.' . 

Record the temperature|5 on the data chart 
be^ow. ' ^ 

9 . .' 
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Pata 

Surface 


Temperature 


Grass 




Barje ground 




Concrete \ 


^ s 


• 

Blacktop 


f 

»«» ■ ■ 

,■■1 


Wat^r (snow) 


\ • . 

^ V • ' ■ 



Questions 

1. Which earth surface was the warmest? 

' Why do you think this surface is hotter than 
the o'the^s? - 

2. Which surface was the coolest? 
^ Explain why, 

3. If these diffeiient surfaces warmed up* to 
different temperatures, how would this 
affect the air temperatures above them? 
How could you prove that? 

The Haating of Land and W^ter^^ 

I/itrpduction 

Because of differences* in sunlight penetra- 
tion a'nd' absorption anli in ;the amount of 
energy actuafly required to raise their femper- 
atures, land and water heat up and cool' off at 
different rates'. 



Materials i 

Sunlamp^ (or a siinny day) . 
Containe?*i^t^ater (at least three inches deep] 
/Container of sdif (at least thtea inches^deep] 
Two (2) thermx)meters '/ 

Procedure^ 

1, th^ containers of si4l and Water so they 
receive equal amourits of energy fro'm the 
clpsely placed sunlamp. (These may'^ be 
placed in siiplight instead.} Place a ther- 
mometer at the surface of the soil aifd one at 
the water's surface. Record the 'tempera- 
tures of the soil and water every two 
' minutes for sixteen minutes. 
.2, Turn the sunlamp off. (Or place the con- 
tainers of soil and water in the shade.) 
Record ^the soil and water temperatures 
everyJWQ-'minutes for sixteen minutes. 
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Data 

Produce 'a chart showing the soil and water 
temperatures taken at two niinute intervals for 
^ sixteen minutqs while exposed to sunlamp or 
direct sunlight and sixteen miniites in the' 
shade. \ 

Questions # . " , > ' 

1. How much did the soli temperature change 
when it^va§ exposed to the sun s energy for 

-sixteen minutes? .V - 
J How much did the' water temperature 
change diying Wie same time? * ■ 

2. '. How much dirf fiae soil temperature qji^ge 

when it was in the sliade fqr sixteen 
minutes? 

HoW' muLch did the water temfJerature 
change ,af^e same time? 

3. Therefore, it seems>tjijat JL,. heats up — 

and cools' off faster tnan does.— i^. 



SilDii and Witer Temperature ' 
Changes Throughout the Dayl'-" 

Introdu)ctio0 ^ 

In the proceeding activity it was found that 
soil and water heat up and cool off pt different 
rates. The purpose oi ^his activity, is ta find 
how water and soil change temperature 
throughout the day in nature* that is, com- 
paring the temperature of a body of w^ter with 
the temperature of adjacent land for a 24 hour 
period. 

r ^ 

Materials 

JFwfh42J thermometers 

Area at a Lake.l^iver, Pond, Sw^amp, Creek, or 

Ocegn 

.Sunny day 

Procedure' 

1. Placefa therrrtometer at the surface of a body 
of Water and a thejmometqr at the surface of 
adjacent land. 

2. Record the temperature of the land and 
. wateji^ each hdur throughout the 24 hour 

periofl* . ' 

3. Graph the land and water temperatures,^se ^ 
a . solid line to show the land temperatures 
and a dashe'd line to show the^ water 
temperatiires. ^ - 

Data ^ 

Produce a ch*rt of thi hourly land and^ater 
temperatures for the 24 hour period. 
Produde a/ graph of the land and water tfim- 
peratures. Time will b^e on the horizontal axis 
and temperature on the vertical idcis* 

■ - ^ r ■ 



Questioifis ' . . 

1. WhiSh hel^ a more constant temperature 
throughout the day; land of water? 

2. What does this tell you about th^ difference 
in the heating and cooling oieach of tliese 

' earth surfaces?- ; 
Explain why: 



Land and'Sea Braezes^ . " 

introduction 

Uneven cheating of adjacept bodies of land 
and water causes differences in air pressure to 
develop. These differences in'air pressure lead 
to the formation of land and sea breezes. This 
activity attempts to show how this proc'ess is 
started. The air mpvements themselvqsWill be 
shown in the foildwing way: Hydrochloric acid 
gives off a colorless gas; the same is true of Am- 
monia hydroxide- However, if^the gaseg come 
in coptact with each other, they, form white 
.fumes. The formation of these fumes,- along 
with their later moviement, wilrindicate the 
development of a breeze. - . ^ - ' 

Materials 

Five or Ten gallon aquarium 

Glass top^to fit the aquarium 

Water ^ . ^ 

Soil or Sand 

Sunlamp ^ * 

Small open containers of HCl.and NH4OH (A 

different source of ajffioke pould be sub'sti- 

tuted,)< 

m 

Procedure 

1. Set -up the materials in the banner shown in 
Figiire 5. 

' ■ • / 
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2. Fill one container with HCI and the other 

with NH4OH. ^ : 

3. Cover the •tank with the glass top andtutn 
on, the sunlamp centered over the land and 
water. * . 

4. Obser^ve the circulation of smoke. (When the 
tankis fille^i with smoke, remove the glass 
top and allow the 'Smoke lo escapf:}; > 

4 ^ / 

Questions ' * 

1. Sketch. tiie circulation path you observed, 
Z. Where might 4his type of breeze occur in 
nature? / • \ 

3. Explain what Causes a se^ breeze, ' ^ ■ 

4. Ex|>lain how a land breeze could develop. ^ 

* ■ . • ' 

How could one be made jn this activity usiii^ 
the materials alreadydis ted?- 

Try it, , ' ^ ^ 

What, were your results? 

^5. What circulation pattern would develop if 
the land was completely surrounded by 
water? > 

Using the materials already listed, see if you 
are correct. 



'Making a Wind Vane- 



o 
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Introduqtion r 

The Vind direction is measured by an in- 
strument callei^^ wind vane. Although wind 
vanes liome in many styles, shapes, and sizes, 
they ail have three features in compion: 1) (hey 
are always well-balanced so they may turn 
easily in the wind; 2] they always have cfne end 
about four or five times larger than the other; 
and 3) the small end always points in the 
direction from which the wind is coming. The. 
most common wind vane shape is an afirow 
which is described below/^ 

Materials 

One wooden dowel (1" M 6") ' 
One wooden dowel V2^' x 12") - ' 
Wooden base {6" x 6" x W'} " - 
Tin or wood paneling ' - 

Glue 

Drill an4 Bit 

Bead ' , . 

Saw * . 

Nail 

Procedure ^ \ 

1. Cut out 4he. arrow's point^at)d tail from the-- 
tin or wood paneling folloWing the pattern f 
in Figure 6a; ■ " \. 





FIGURE^: PATTERfd FOR ^NO VANE 
, . * AWO TAiL ■ ^ 



Making a Ralngauge 



Introduction ' \ 

A raingauge is used to measure the amount of 
.moisture that falls from eiouds. To aa6ut:^tely 
measure^his i^ioisture to Within a hundfedt'h^s 
of an inch, it is necessary to use two qoqtairierA: 
of different size, Thi§ activity shpws how to,^ 
make a raingaug^ and understahd.^hofW Jl^' 
works. .1 . ' 



2, Make a one-fourth inch deep saw cut at each 
end of the longest dowel so the arrow's point 

, and tail may be fitted to it. ^ 

3, Clue the point and tail into place. ^ > ' 

4, ^ Find the center of balance for the arrow. 

Drill a one-^eighthinchhole through this bal~ 
ance point and assemble the rest of the wind 
van as shown in Figure 6b/ 
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6. Lubricate the nail and bead so the arrow will 
turn easily. 



Question ^ ^ 

1. Thinking carefully about how a wind vane 
is designed, explain why the arrow head 
alway.s points into the wind. 



Materials " > . 

One large straight-sided can (at le^^t ^ix inches; 
in diameter]. ^ -^^ 

One tall slender, straight-sided gla'ss bottle 
(such as an olive bottie).-^V 
Masking tape 

Procedure ^ 

1. Pour water to a depth of exactj^y one ingh 
into the large can. . 

2. Pour the water from the can xnto^th'e tail 
glass jar. - • ' 

$. Stick a piece sf masking ta^e vertical]^ 
along the erj^ire height of the glass jari , 

4. Mark the depth of the water on tne^askihg 
tape and divide the tape, below the mark, 
into t^AtlO) eqiial parts. Label these divi- 
^ions^iilpiths of an inch. 
Set the can outdoors in an open area away - 
from trees and buildings. ; 

6, After a rain, pour the water from the can into- 
the jar and read the amojant of rainfall to the 
Nearest tenth or even hundredth of an inci^. 



Questions 

1, Explain why the water bacame deeper than 
one Inch when it was poured from the can 
into the jar, ' 

2, Why is the watet poured ^c^m the cfen. into 
the' jaf when the amount of rainfall is being 
measured. ' t 

3, Explain^why using the large c^n and the 
skinny jar together will give you a more ac- 
curate measurement or rainfall than i\sing 

' the can by itself. . 



Optional Activity 

Make another wind vane. This time, use your 
imagination to design one of a different shape. 
Don't forget the principles of wind vane con- 
struction mentioned in the Introduction of this 
activity. • \ . / , 
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Winter Activities 

Introduction , 

CAe o^f the most interestihg times of the year 
to study 'weather is during the winter. The^ 
presence of snow adds a whole new realm of 
suljjects to investigate, (The following activi- 
ties are intentioTiaily written so tlfe;^ i^ay be 
completed with a short exposure to cold winter 
temperatures.) - . . 
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Part A: ^ ' • . . ' r 

Snow Flakes . 

* Cdtd piece (Ibelovi^ O^^.) of black construction 
paper, . ; • . . ' ' . - 

, Thermometeii ^ * » . V. • 

Snowy day |L ^ - / . . " , ' . 

Procedure ^« \ ; , 

i.,CoHpct aboiLt 15 dr;20 gop^d,- clear snow-'" 
; flakes oji th€ bieck construcflon piaper while 
it is snowinp. ' . "^ ' . 

2. Tak€ these coUe^ed snowfiak^s to a shelt- 
ered area. - 

-'' CAUtJON: Do Not-Breathe On The Snow- 
flakes Or Take Them To A Warm Area!!! 

3. With the aid Uf a handlens; study and sketch 
two'or three -snowflakeai ^ 

4. Record the air temperature at the time of this 
activity.^ , . . « 

5. Repeat the above procedures during several 
different snow storms. 

Questions , 

1. Why do you think it was necessary to use a 
cold piece of black paper., not breathe on the 

^ snowfiakes, and not take them to a wafm 
area? 

. 2. How were the snowflakes you sketched 

alike^ . 
'3, What relationship did you find between air 
temperature and snowflaJce appearance? , 

Part ^: 

Air and Snow Temperatures 

Materials " - ^ 

Two Thermometers ' . 

Procedure ! 

Im Several time3 each day for about a week, 
take the snow's temperature at a depth of 
^ five (5) inches and the air's temperature five 

(5)4nches above the snow. 
"2, Record these temperatures onto a data 
chart. 

Questions 

; 1. During the week period, what was the 
. warmest air temDerature you recorded? ■ 
■ What was the^BDoJest air temperature? 
What was the differt?nqe between tile warm- 
est and cooles^t air temperature? 

2. What was the warmest snow temperature ' 
. you recorded? * . . - \, 

What was the coolest snow temperature? 
What was the difference between the Wfirm- 
est and coole'st.snow temperatures? 

3. Which temperature: changed more during 
' the week period: the air temperature or the 

snow temperature? / ' 

" . Explain why: 
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